ABSTRACT To throw light on the question of whether the increase in bronchial responsiveness seen during the night is due to increased airflow obstruction, nine asthmatic children with increased airflow obstruction at night (group 1) were compared with nine without (group 2). The mean fall in forced expiratory volume in one second (FEVI) between 16.00 and 04.00 hours was 21-9% in group 1 and 2-3% in group 2. Selection of patients was based on the amplitude of change in peak expiratory flow (PEF) measured every four hours for three consecutive days at home. The study was performed in hospital on four consecutive days. Medication was withheld for three days before and during the measurements at home and in hospital. On the first day in hospital (day 4) FEV1 was measured every four hours for 24 hours. On day 6 inhaled histamine provocation tests were performed at the same times as the FEV, measurements on day 4. Both groups showed a nocturnal fall in the provocative dose ofhisamine causing a 20% fall in FEV, (PC20). The mean change in histamine PC20 from 16.00 to 04.00 hours was 1-I doubling doses of histamine in group 1 and 1 5 doubling doses in group 2. The results indicate that the increase in nocturnal bronchial responsiveness that occurs at night is not due to an increase in airflow obstruction.
Introduction
Nocturnal and early morning dyspnoea is a common symptom in a third of patients with sudden attacks of reversible airflow obstruction (asthma).' One mechanism that has been proposed to explain the fall in air flow at night is the increased bronchial responsiveness seen during the night. De Vries and coworkers2 and Reinberg and coworkers3 observed a significant increase in bronchial reactivity at 04.00 hours in the morning.
In allergic patients with asthma, however, the degree ofbronchial responsiveness as measured by the provocative concentration of histamine or acetylcholine causing a 20% fall in FEV, (PC,)23 correlates with the degree of airflow obstruction. The increase in airflow obstruction would therefore be expected to be associated with an increase in airway responsiveness. As both are known to increase at night, the increase in bronchial responsiveness overnight might simply be the result of increased airflow obstruction.
The aim of the present study was to investigate whether the increase in bronchial responsiveness during the night might be the consequence of a reduction in airway calibre at night. We therefore selected two groups of asthmatic children on the basis ofpeak expiratory flow (PEF) measurements at home, group 1 with a fall in PEF during the night and group 2 with no decrease. Spirometry and inhalation provocation tests with histamine were carried out every four hours for 24 hours in both groups.
Methods

PATIENTS
Asthmatic children from the paediatric asthma outpatient clinic were selected to participate in the study. They were asked to withhold all prophylactic medication and bronchodilators for six days at home (days [1] [2] [3] [4] [5] [6] . The children were assigned to two groups on the basis of PEF measurements (best of three) performed every four hours on the final three days (days [4] [5] [6] 
Results
Eighteen patients participated in the study. The nine After withdrawal of maintenance medication we observed a greater PEF amplitude at home on day 6 than on day 4 in the group that already had a large amplitude (group 1). After withdrawal ofmaintenance medication and after admission to hospital the FEV, amplitude diminished in the same children. We did not observe any change in amplitude in PEF values at home or in FEV, in hospital in group 2. The results suggest that environmental stimuli are contributing to the increase in the amplitude in circadian PEF in the patients of group 1, and that they are less relevant in group 2.
De Vries and coworkers and Tammeling and coworkers first found an increased bronchial responsiveness after histamine challenge at night in patients with allergic asthma and bronchitis with nocturnal dyspnoea.2"' The airway susceptibility to histamine in these studies was greatest at 2400 and 0400 hours. Using acetylcholine, Reinberg et al3 confirmed this circadian rhythm in bronchial responsiveness, and showed that the nocturnal increase in bronchial responsiveness at night is a general characteristic in these patients. In these studies the selection of patients was not based on the magnitude of change in airflow obstruction during the 24 hours. They did not therefore determine whether the increase in bronchial responsiveness during the night is a consequence of increased airflow obstruction or independent ofit. Our study shows for the first time that the airway responsiveness at night is independent of the increase in airflow obstruction.
Ryan and associates observed a poor correlation between PC20 and diurnal amplitude in PEF values unless post-salbutamol values were considered. They suggested that PC20 measured in the morning may be a van Aalderen, Postma, Koeter, Knol determinant of the diurnal amplitude in flow rates."
All but two children in our study had a PC20 value below 4 mg/ml, but nine showed large fluctuations in PEF and FEV, and nine showed little change. The patients studied by Ryan et al were less responsive than our children. Differences in results may also stem from a difference in study design. Our patients were investigated every four hours for 24 hours, whereas Ryan et al performed only two measurements a day.
Almost invariably, bronchodilatation is associated with reduced bronchial responsiveness, irrespective of whether bronchodilatation occurs spontaneously'23 or after drugs.'""6 Bronchoconstriction by contrast is usually associated with increased bronchial responsiveness.'718 The relation between change in airway calibre and change in bronchial responsiveness has led to the suggestion that changes in bronchial smooth muscle tone could influence the degree of bronchial responsiveness. '9 Our study indicates that the increase in bronchial responsiveness seen during the night is independent of airflow obstruction. Mechanisms other than an increased bronchial responsiveness must 
